Results

4
The doubling time of the wild-type strain was 0.33 ± 0.10 h -1 , 9 5 compared vs. a slower growth rate of 0.10 ± 0.01 h -1 for the •nfnAB strain 9 6 ( Fig. 1) . The wild-type strain demonstrated a longer lag phase, perhaps 9 7
because it was inoculated at a lower initial cell density than the mutant.
8
The maximum optical density (OD) for the wild-type was nearly 3-times 9 9
that of the mutant, with average final OD 600 : wild-type = 1.04 (±0.03) vs. with a long-chain dicarboxylic acid. The mass spectrum of the latter was 1 0 7 consistent with one reported from T. ethanolicus (Jung and Zeikus, 1994) .
The wild-type had elevated concentrations of the iso-FA relative to the 1 0 9
mutant, but the lipid profiles were otherwise similar ( Fig. 2) .
The mass-weighted average hydrogen isotopic fractionation between 1 1 1 water and lipid ( 2 • total ) was greater for the wild type (-319±4 ‰) than for 1 1 2
•nfnAB (-298±4 ‰). The fractionation ( 2 •) for each individual lipid was also 1 1 3 greater in the wild type than in the mutant (Fig. 3) . The isotopic ordering of identical for both wild-type and mutant ( Fig. 3 ). Another commonality between T. saccharolyticum and D. alaskensis 1 3 5
is the 2 H depletion in the anteiso-FA relative to the other FA (Fig. 3) . isoleucine. This explanation could also be invoked for T. saccharolyticum, organisms utilizing families of transhydrogenases other than NfnAB-class. Such experiments can place further constrains on the mechanism(s) of lipid H-isotopic fractionation. We thank K. Grice and J. Maxwell for editorial handling and an 1 6 7 anonymous reviewer whose comments helped improve the manuscript. We between FA and water. Black
